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(71) We, Formica Corporation, a 
corporaiion organised under the laws of the 
Siace of Delaware, United States of America, 
of 4614 Spring Grove Avenue, Cincinnati, 

5 State of (3hio, United States of America, do 
hereby declare the mvention. for which we 
pray that a patent may be granted to us, and 
ilic method by which it is to be pcrfonned, to 
be particularly described in and by the 

JO following statement: — 

This invcniion relates to the production of 
decorative laminates. More panicularl^ this 
invention i.s concerned with a modification of 
the processes for producing decorative 

)5 laminates with embossed surfaces which form 
the subject of our Patent No. 1J35J60. 

In our earlier Patent wc have desaibcd 
how the conventional method for preparing 
decorative laminates by heat- and pre^urc- 

20 consolidating a stacked assembly composed 
of a nom^r of ihermosetiing synthetic 
resin -impregnated core sheets, typically of 
Kraft paper, and. above the core sheets, 
a prim sheet carrying a printed decorative 

25 deagn and impregnate with a thermosetUog 
rests which in the finished product will 
he transparent, may be modified in a simple 
maimer to produce an embossed decorative 
laminate by the use of an "embossing 

30 design"^, by which Is meant a raised printed 
design which will impart a raised surface 
to the corresponding print sheet. Two 
aiteraative processes utilidng such an em* 
bossing design are disclo^a in the earlier 

35 Patent. Acceding to one of these processes 
there is prepared between two flat mcial 
plates an assembly in stacked relationship of: 
(1) a plurality of thermosetting syntnetic 
ix»in*fmpr^nated core sheets, 

40 (2) the embossing design, 

(3) the print sheet, 

(4) a release sheet, and 

(5) cashioning. 

after which the assembly is heat- and 
45 pressure-consolidated under conditions 



which do not deform the embossing design. 
After removal of the metal plates, cushioning 
and release sheet at the conclusion oi the 
consolidation step, there is obtained a 
laminate which has an embossed surface 50 
which is, using an analogy derived from 
photography, a "positive" miage of the 
embossing design. As described in the parent 
Specification, the embossing design may be 
farnicd on the reverse side of 4he print sheet 55 
or it may be formed on a separate snccu 

The second process described in our earlier 
Patent differs essentially from the Hrst in that 
the embossing design is positioned on the 
face of the rdease sheet remote from the 60 
print sheet, rather than between the core 
sheets and the print sheet. The need for 
separate cushioning material between the 
release sheet and the adjacent flat metal 
plate is avoided according to this second 65 
procedure, since the core sheets and print 
sheet which are to form the laminate provide 
the cushioning ^fect nuoesssvy to enable the 
laminuite to be defonned on its surface whilst 
allowing the entire assembly between the 70 
flat metal plates to assume the flat surfaces 
reouirod by the use of flat metal plates. The 
embossed design which is obtained in this 
ca.se is the reverse or ^'negative** of the 
embossing design, which, of course, does not 7S 
form a component of the final product. In 
this instance, the embossing, design can be 
formed on a sheet of paper which is 
supcrin^sosed above the release sheet, or in 
some cases it can be formed on that surface 80 
of the release sheet which is remote from the 
prim sheet. 

Several ways in which the embossing 
design may be printed are described in 
the parent Specification. Thus, it is su^ested 85 
that the composition for fanning the 
embossing desigii may be applied to the 
appropriate carrier surface by techniques 
such OS hand painting, air bru^ techniques, 
spray and stendl techniques and particularly 90 
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tulk screen techniques. Solutions or dispcr* 
sions of comparaiively high mcU thenno- 
p)as4ic, ihcnnoscuing or ihcrmosci resins arc 
mcnlioned as being suitable coinposilions lor 
5 forming the embossing design, 

Wc have now discovered in accordance 
with this invention that aesthetically appeal- 
ing laminates can also be obuined by either 
of the processes described in our earlier 

10 Patent when the embossing design comprises 
a raised design of hanl particulate matter 
adhered to a flat carrier surface by means of 
an adhesive printed in that design and either 
(a) the prim sheet has a surface of a single 

15 color or (b) the print sheer is rephiced by a 
decorative sheet which has a surface of a 
single color and which is imprcgnaiod with 
a ihenmosctliog synihciic resin which is 
transparent when cured. 

20 As was the case with the techniques for 
forming the embossing means described in 
the parent SpecificaUon, the embossing 
design of this invention may be formed either 
on a separate sheet of paper or on the print 

25 sheet (or decorative sheet) or release sheet, 
according to which of the two alternative 
laminate^ormiag processes is employed. The 
panicular carrier sheet selected Is printed 
with a suiUble flat design leaving an adhesive 

30 material in the printed areas. The type of 
priAliqg employed depends upon whether or 
not the embossing design is to become a 
part of die final laminate, produced from ihc 
assembly. Where the embossing design is not 

35 U) become a part of the final lammatc, 
the printed flat adhesive design may be 
accomplished with a conventional prmtjng 
ink which is adhesive until dried and 
hardened. Where the embossing design is to 

40 become a part of the final laminate, the ftol 
design must be printed so as to be compatible 
widi the print sheet. In addition to prinUng 
inks or the vehicles thereof, other adhesive 
compositions may be eniployed. Thus, 

45 various resinous materials which produce an 
adherent surface as a printed design may be 
similarly employed. For example, one can 
use thermosetting resins such as melamlne- 
formaWehyde resins or other triazine resms, 

50 urea formaldehyde resins, Ihiourea- 
formaWchydc resins and unsaturated poly- 
ester resins, as v^ll as other adhesives such 
as various animal and vegetable glues or syn- 
thetic contact adhesives such as poly(cynao- 

55 ethyl acrylatc). As pointed out above, where 
neotissary. the adhesive vrill be in a tacky 
condition when treated with the particulate 
materials described next. . ^ . _ 
Use is next made of small hard parUculatcs 

60 which are forced to adhere to the adheave 
design thereby producing a raised design 
subSantially immediately after the adhesive 
design has been printed and before the 
adhesive has had an opportunity to solidtfy 

65 and harden, where this aspect is to be 



considered. These small hard particulates 
may be any one of a plurality of available 
materials such as sand, ground glass, sugar, 
salt and finely divided thermoset resinous 
materials. In order to achieve the adherence 
of these small hard particulates to the 
adhesive design so as to produce a raised 
printed surface, one may print the adhesive 
design on the selected sheet such as by a silk 
screen printing process, the thus printed sheet 
is then passed tnrougb a zone oonuining the 
hard particulates wherein the partic- 
ubtes contact the adhesive print and 
automatically become bonded thereto, 
In those instances where appropriate, the 
sheet containing die design plus particulates 
may next be dried to the thcnnosci condition. 

As has been noted, the print sheet and 
decorative sheet arc both characterized by 
having a surface of a single color, the term 
"color" including white. In the case of the 
print sheets, the colored surfaces arc obtained 
by a printing process. In this art, the term 
"printing** is used radier broadly to denote 
any prtKess in which pigment is applied to 
the surface of a sheet in an accurately 
reproducible manner, and therefore includes 
techniques such as hand painting and spray- 
ing thn>ugh a ^nciJ. as well as conventional 
priotiflg methods such as the silk screen, 
gravure and thermographic processes. The 
decorative sheets differ essentially from the 
print sheets only in that the surfaces of a 
single color are obtained by means other 
than printing. For example a decorative sheet 
having a white surface can be obtained by the 
use of a pi^ented paper. Whether a print 
sheet or a decorative sheet is emptoycd. 
the shcirt is impregnated with a dicrmosetting 
resin which is transparent when cured. 
Suitable* thermosetting synthetic res»« 
elude, for example, mciaminc-formaldehyde 
and other triazine resins, urca-formaldchydc 
resins, thiourea -formaWehyde resins and 
unsaturated polyester resins. Tn preparing 
the print or decorative sheets, the 
resin-impregnation step may precede the 
application of a colored pigment thereto, 
or there may be used a sheet which is 
pre-colored. . . ^ 

Apart from the use of an embossing draign 
which comprises a raised design of hard 
particulate matter and. optionally, a decora- 
tive sheet in place of a print sheet, the 
present inventk>n may be carrM out by 
the technkiucs described in the parent 
Specification, which techniques are in fact 
laraely conventional. 

The invcmlon Is illustrated by the Exam- 
ples which folbw. 

Exampie I , , ^ . 

A stack of nine phenolic rcsin-unpregnatcd 
Kraft core sheets are arranged in superim- 
posed relationship on a polished steel 
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piate. Above the Kxiafl paper sheets there 
1$ fosiaoned a solid yellow color mehinine 
resin - fmpr^mucd a - cellulose deeomtive 
sheet Above this decontive sheet is 

5 positioned a release sheet comprising alu- 
minuin foil having bonded to its upper 
surface a sheet of thin tissue paper onto 
which circular designs have been pnnled in 
flat design after which small hard particulates 

10 in the form of common table salt have been 
adhesively adhered. The adhesive employed 
was a polydiallvl phthaiate resin contaioing 
a conventional peroxide polymerization 
catalyst and said resin was cured lo a 

15 thennoset condition after applicaUon of the 
prucuhitcs. Above the release sheet there 
IS positioned two layers of Kraft paper not 
impregnated with any resinous material and 
designed to function as a paper cushion. 

20 Thereupon, a second polished plate is placed 
above the Kraft paper cushions and the entire 
assembly is subjected to heat and pressure 
to produce the laminate. After cooling, the 
assembly is removed from the press and the 

2S plates and release sheet including the Kraft 
paper cushions are removed from the 
laminate. There is obtained a yellow laminate 
highlighted by a decorative embossed 
paucrn of circular designs. 

30 Example 2 

The procedure of Example 1 was generally 
followed. The number of Kraft core sheets 
waa reduced to three. The color of the 
decorative sheet was white obtained by the 

35 use of a pigmented paper. The embossing 
design was incorporated on the back of the 
decorative sheet The adhesive was an epoxy 
resin which was printed in flat desi^ as 
a series of interoonnecdng lines forming 

40 diamonds of approximately Vs* square inch 
in area. The hard (nrticulates were of sand 
after their application lo the design area, 
the epoxy resin was cured to the thermoset 
condition. There was obtained a- white 

45 laminate highlighted by a decorative embos- 
sed pattern of diamond shapes. In this 
exoTDple the embossing design became a part 
of the laminate formed and the decorative 
pattern was raised with respect to the surface 

50 of the laminate. 

Example 3 

The procedure of Example 1 was followed. 
The number of Kraft core sheets was six. The 



color of the decorative sheet was red. The 
embossing design was incorporated as a 55 
separate sheet positioned just below the 
decorative sheet in the laminate assembly. 
This sheet was impregnated with a melamine 
resin of the same quality as employed in 
impregnating the decorative sheet. A fiat $0 
saoli design was printed upon this sheet 
with a hot vinyl resin, employing ^vure 
techniques, addmg ground glass particulates 
to the design before the vinyl resin had 
solidified. There was obtained a red laminate 65 
high-lighted by a decorative embossed 
pattern of scroll design. In this example the . 
embossing design became a i>art of the 
laminate formed and the decorative paaem 
was raised with respect to the surface of the 70 
laminate. 



WHAT WE CLAIM IS:— 

1 . The process for producing a decorative 
laminate defined in Claim I or Qaim 2 of 
latent No. M 35,760 modified in diat the 75 
embossing design comprises a raised design 

of hard particulate matter adhered to a flat 
carrier surface by means of an adhesive 
printed in that design^ the print sheet having a 
surface of a single color. 80 

2. The process of produdng a decorative 
laminate defined in Claim I or Claim 2 of 
Patent No. 1,135.760 modified in that (a) the 
embossing dcngn comprises a raised design 

of hard particuute matter adhered to a flat S5 
carrier surface bf means of an adhesive 
printed in that design* and (b) the print sheet 
IS replaced by a decorath^e sheet which has 
a surf^ of a single color and which is 
impregnated with a thermosetting synthetic 90 
resin which is transparent when cured. 

3. A process for producing a decoradve 
laminate according to Qaim 1 or Qaim 2 and 
substanltally as hereinbefore described. 

4. A decorative lamiiate whenever pro- 95 
ducod by a process according to any 
preceding claim. 
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